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Abstract 

The issue addressed in this paper was the concept of patients with coronary artery disease 

going for non-cardiac surgery, including anesthesia considerations during surgery. The 

exploration of anesthesia considerations in patients with a history of coronary artery 

disease is important, because the nurse anesthetist needs to: a) be aware of the incidence 

of coronary artery disease, b) be knowledgeable regarding the pathophysiology involved 

in coronary artery disease to assist in prompt diagnosis and treatment of ischemia, c) plan 

and carry out an appropriate anesthetic plan during surgery, d) be knowledgeable in the 

treatment of a patient who suffers a myocardial infarction during the intraoperative phase 

and, e) be knowledgeable of teclmiques during the postoperative phase to minimize 

adverse cardiac events. This project covers material related to the role of the nurse 

anesthetist in treating patients with coronary artery disease and concludes with 

recommendations for nursing research, policy, education and practice. 
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Coronary Artery Disease and Noncardiac Surgery: Considerations in Anesthesia Nursing 

Cardiovascular disease is the leading cause of death in the United States, Canada, 

Europe, and Japan. (World Health Organization, 1990). Due to the rise in coronary artery 

disease, it is likely that a large amount of patients presenting for surgery will have a 

history of coronary aiiery disease. As many as 27 million men and women have some 

type of surgery each year in the United States and it is estimated that 1 million experience 

perioperative cardiac complications. Many of those patients who experience perioperative 

complications have coronary artery disease. Over the next several decades the effects of 

aging on the population will exacerbate the problem of cardiac complications after 

surgery. 1t is estimated that more than 37 million patients will undergo surgery in the 

future and 40% will either have, or be at risk for, coronary artery disease (CAD) 

(Mangano, 1990). 

Women on average have a six year longer life span than men. The longer life span 

means a substantial amount of surgical patients will be women. Although the prevalence 

of coronary artery disease is greater in men at all ages, the occunence of coronary artery 

disease after the age of 65 years is higher in women (Liu, Wiener & Kornish, 1998). 

Coronary artery disease is the leading cause of death in women over 50 years of age, 

accounting for 250,000 arurnal deaths in the United States alone (Ullrich, Yeater & Dalal, 

1992). Cardiac morbidity and m01iality for women can be expected to increase due to the 

· agina of the population and the predominance of women in the elderly progressive o 

I 
· (L'u 1998) Nurse anesthetists play an important pari in evaluating the risk 

popu at1ons 1 , · 

f t. t to 11etp reduce cardiac complications during noncardiac surgeries. 
factors o pa ien s 
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The aging population will continue to live longer than past generations due to 

CUITent technology available. As the aging population grows the increase in CAD also 

grows. Therefore, it is not surp1ising that cardiac complications occur when these patients 

are subjected to stress during the 3rd to 4th postoperative day. Current estimates of 

serious perioperative cardiac morbidity vary between one and ten percent, depending on 

the subset of patients and the type of surgical procedure. About four percent of patients 

suffer serious perioperative cardiac mortality following noncardiac surgery (Mangano, 

1990). 

The prevalence of coronary aiiery disease leads to a frequent occmTence of 

myocardial ischemia during noncardiac surgery. The nurse anesthetist plays an important 

pati in implementing the appropriate pharmacological and anesthetic interventions, which 

will improve perioperative outcomes for the patient. 

Studies of noncardiac surgical patients have demonstrated that the period of 

highest risk for development of iscbemia and adverse cardiac outcomes is the 

postoperative period. Earlier studies found that the cause was due to increased 

coagulation state, persistent tachycardia, and the stresses of pain and increased 

ambulation (Ramsay, 1996). The nurse anesthetist must continue to monitor the patient 

tlu·ough out the postoperative course to minimize the risk of cardiac complications, which 

are more likely to occur during the hospital stay for that pariicular surgery. 

Problem Statement 

The issue examined in this paper is anesthesia considerations in patients with 

rt ·y di·sease going for noncardiac surgery. The preoperative phase included coronary a e1 
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the assessment phase and appropriate diagnostic tests were discussed. The different 

phases of anesthesia discussed preinduction, induction, and maintenance in relation to 

CAD. The postoperative period covered common arrhythmias, pulmonary congestion and 

pain management options following surgery. 

Purpose Statement 

The examination of anesthesia considerations in patients with CAD undergoing 

noncardiac surgery is important because the nurse anesthetist must: 

1. Be aware of the incidence of CAD in society. 

2. Be knowledgeable regarding the pathophysiology and risk factors involved in CAD to 

assist in recognition of patients who may be at a higher risk for a myocardial infarction. 

3. Be knowledgeable in prompt recognition of myocardial ischemia and infarction to 

initiate prompt treatment. 

4. Be knowledgeable in current recommendations regarding anesthesia teclmiques to 

minimize the risk of adverse cardiac outcomes. 

Research Questions 

Five research questions were addressed: 

1. What is the current recommendation for preoperative testing for patients with CAD? 

2. What anesthesia considerations, relating to the preinduction, induction, maintenance 

and postoperative phase is of primary importance in regard to CAD? 

3_ What are the treatment options during the intraoperative phase for myocardial ischemia 

that could lead to an infarction? 

·hytlunias occur postoperatively and treatment options available? 4. What common an 
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5. Why is postope · f · · · ra 1ve pam control important m the CAD population and what are 

CUtTent recomm d t· c . en a tons 1or pam management? 

Definitions 

The following definitions were utilized in explaining the five research questions. 

1. Coronary artery disease is commonly due to an obstruction of the coronary arteries by 

atheromatus plaques (Braunwald, 1997). 

2 . The two most important risk factors for atherosclerosis is male oender and increasino 
.::, .::, 

age. Three additional risk factors include hypercholesterolemia, systemic hypertension 

and cigarette smoking. Other proposed risk factors include diabetes mellitus, obesity, a 

sedentary lifestyle, and a family history of ischemic heart disease. 

4 

3. Myocardial ischemia occurs when there is occlusion of one or more coronary arteries 

or their branches that results in decreased perfusion of areas in the myocardium served by 

those vessels. Perfusion becomes insufficient to meet the metabolic demands of the heart 

and results in increased lactic acid bui Id up (Hansen, 1998). 

4. Myocardial infarction is a result of prolonged ischemia and death of myocardial cells 

(Hansen, 1998) . 

5 . Anesthesia considerations examine the evaluation phase looking at the preoperative 

evaluation and appropriate diagnostic testing, induction, and maintenance. The 

postoperative phase covers conm1on anhytlu11ias, pulmonary congestion and the 

. f ain management in preventing adverse cardiac outcomes. importance o P 

Physiological Framework 

Physiological related changes with age with age 
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The conm1on myocardial changes in older adults consist of an increase in the size 

of myocytes and also in the rate of degenerative changes, such as lipid deposition, and a 

decrease in myocardial phosphorylation. As a result of advancing age the hemi is less 

able to adapt to hemodynamic challenges. There is a progressive age associated loss of 

myocytes, even though the myocyte volume per nucleus increases in both ventricles. The 

overall size of the heart does not increase but the left ventricular wall may increase 

slightly. The valves and conduction of the heart are not affected by age (Wei, 1992). 

In tenns of vascular changes the proximal portion of the artery tends to change 

first and eventually involves the entire vessel. The left coronary artery in the hemi usually 

changes before the right one, with lesions initially appearing during youth or mid

adulthood. The right and posterior descending mieries do not commonly change until 

after the fifth decade of life. Within the inti ma of the artery the endothelial cells 

contribute to less laminar blood flow and the number of sites for lipid deposition may 

increase with age. The subendothelial layer thickens, and its connective tissue, calcium 

and lipid content increases with age. In the media layer the smooth muscle layer thickens. 

These age related changes tend to increase the stiffness of the vessel walls and most 

likely result in the compensatory loss of myocytes and hypertrophy of the heaii (Wei, 

1992). 

Cardiac output dming rest and exercise tends to decrease with age. Heart rate, 

. d 't' (preload and afterload) intrinsic muscle performance, and 
loadmg con 1 10ns ' 

. 1 . 1 t'on are the determinants of cardiac output that may be influenced by 
neurohumora I egu a I 

. 1 h irate during physical exercise decreases progressively, as does 
age. The maxima ear 
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heaii rate in response t . . . . 
o most phys1olog1c stunuh. Early diastolic ventricular loading 

declines and by 70 . . . . 
years of age 1t 1s reduced to approximately half of the value at the age 

of 30. Therefore p l d b . , re oa ecomes considerably dependent on atrial contraction. The 

ascending aorta be 'ffi . comes st! · er and contnbutes to a rise in afterload. With increasing 

age, the lenoth of tim · d r: h · . . . ;::, . e reqmre ior t e myocardium to relax 1s mcreased. This overall 

process requires more oxygen and energy than does contraction and ultimately is more 

vulnerable to hYPoxia and ischemia (Wei, 1992) . 

CAD and Atherosclerosis 

CAD is most commonly due to an obstruction of the coronary arteries by 

atheromatous plaque also commonly referred to as atherosclerosis. The principal cause of 

death in Western civilization is due to atherosclerosis. The disease is progressive and 

generally begins in middle to late adulthood. In the past, atherosclerosis was considered 

to be a degenerative process due to the accumulation of lipid and necrotic disease in the 

advanced lesions. Today atherosclerosis is considered a multifactorial process, which 

results in extensive accumulation of smooth muscle cells within the intima of the affected 

artery (Braunwald, 1997) . 

Atherosclerosis is a disease of the arteries that through deposition of fatty lesions 

011 the intimal layer, leads to thickening and hardening of medium to large size arteries . 

The fatty deposits are called atheromatous plaques, which start as crystals of cholesterol 

sticking to the intima and underlying smooth muscle. As the crystals develop, they form a 

t · tlrnt stimulates surrounding fibrous and smooth muscle tissue growth to 
larger ma nx 

dd
·t· l layers onto which larger plaque can grow. Over time as the plaque 

create a 1 10na 
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matures, they devel . . . . . 
op mto total obstrnctive les10ns and contribute to the fomrntion of 

fibroblasts that eve tfi II d . 
n u Y epos1t dense connective tissue, resulting in sclerosis. As a 

result the arterie b l · ' s ecome t 11ckened, lose elasticity, and can become completely 

hardened (Nagelhout & Zaglaniczny, 2001) . 

In the later stages of plaque formation, loss of arterial distensibility and tissue 

degeneration can lead to ulceration of the arterial wall or formation of an embolus. As a 

result of blood flowing across plaque that projects into the blood stream, tlu·ombi may 

develop and eventually fonn an embolus that, when released, can obstruct blood flow 

completely and lead to distal tissue ischemia (Naglehout & Zaglaniczny, 2001) . 

Myocardial Ischemia and !11/arctioll 

Occlusion of one or more coronary arteries or their branches will result in 

decreased perfusion of the myocardium served by those vessels. When perfusion 

becomes insufficient to meet the metabolic demands of the heart then ischemia occurs 

that leads to accumulation of lactic acid. Pain, electrical conduction irnpainnent and 

muscle contraction follow that result in toxic injury and impaired membrane transport. 

Prolonged ischemia will result in myocardial infarction leading to death of myocardial 

cells. 

An inflaim11atory response is triggered by ischemic damage to the myocardial 

cells. The ischemic damage leads to necrosis of myocardial cells, which then release 

. 11 1 . enz V111es into the blood. Myocardial infarction results in a lethal ischemic 
mtrace u m .1 • 

. . ·t· lar paii of the myocardium. Surrounding the infracted area is a region mJury to a pai 1cu 

d
" ardial cells that are damaged but sti ll viable. These cells become 

of "stunne myoc 

7 



• 
lal1 

~ · 

• • 
• 
• 
• 
• 'i . 

" I 

• I 

8 

dysfunctional for at' b 1 . . . . . 
1111e ut 1ave the ability to recover 1f perfusion 1s restored and drug 

therapy is instituted t t· 1 · . . o s mrn ate cardiac contraction. Myocardial damage can become 

complete and ineve · 'bl · l · . . 
1 SI e wit 1111 three to four hours or less, unless the mfarcted area 1s 

perfused by collateral circulation or the occluded artery is opened by surgical intervention 

(Hansen, 1998). 

Literature Review 

Incidence and Prevalence 

Heaii disease remains the most frequent single cause of death among persons over 

65 years of age despite the decline in rates of mortality. It also accounts for the growing 

proportion of hospitalizations and health care costs in the elderly (Wei, 1992) . 

Studies have consistently shown that older patients are at a higher risk for cardiac 

complications, and in most studies age is shown to be an independent factor, even after 

controlling for the severity of cardiac disease and other comorbid conditions. Although 

chronological age is not a perfect predictor of frailty, older patients clearly have less 

physiologic reserve and increasing rates of cardiac disease. In the elderly the severity of 

cardiac disease may be masked by the patients diminished exercise levels and other 

health problems (Goldman, 1995). 

Polanczyk et al. (2001) conducted a retrospective study that looked at the impact 

of age on perioperative complications and length of stay in patients undergoing 

d
. . ery Their sample consisted of 4315 patients older than 50 years 

noncar iac sur g · 

. ·diac suroery. Major or fatal perioperative complications occurred in 
undergomg nonca1 o 

. . oer than 59 years of age, in 5.7% of patients 70-79 years of age, 
4 .3% of patients youn:::, 
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and in 12 5o/r f · 
• 

0 0 patients 80 years and older. In addition, age was significantly associated 

with a hi oher risk fo d l . . . . . . . 0 r eve opmg ca1d1ogemc pulmonary edema, myocardial mfarction, 

ventricular arrhyt·hm1·as bacte ·· l · d · f; ·1 · · · b · , , 11a pneumoma, an respiratory ai ure requmng mtu ation 

and increased hospital mortality. The data were consistent with other findinos from 
b 

previous investigations assessing the impact on age on pe1ioperative complications, 

particularly cardiac complications . 

A study conducted by Mangano et al. (1990) looked at the association of 

perioperative myocardial ischemia with cardiac morbididty and mortality in men 

undergoing noncardiac surgery. The goal of the study was to detennine the predictors of 

adverse cardiac outcomes in order to guide foture efforts on prevention and treatment as 

the ability to predict patients who are at a higher risk for cardiac outcomes may decrease 

the number of adverse outcomes. The researchers prospectively studied 474 men of 

which 243 had CAD and 231 were at a high risk for developing CAD undergoing 

noncardiac surgery. 

The researchers gathered historical, clinical, laboratory, and physiologic data 

during the hospitalization pe1iod and up to 6 to 24 months following surgery. The results 

showed that eighty-tlu·ee patients (18%) had postoperative ischemic cardiac events in the 

hospital. Postoperative myocardial ischemia occuned in 41 % of the monitored patients 

d 
·at·ed wi·th a 2 8 increase in the odds of all adverse cardiac outcomes and a an was assoc1 · 

.r.: Id · · 1 tJ1e odds of an ischemic event. The .findings emphasized the 9 .2 1o mcrease 11 

. f ·I t perati ve period and validated the work of previous investigators 
importance o t 1e pos o 

. t d the importance of the patient's chronic disease status before 
who had demonstia e 
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surgery and as well as tl 1 . . . . . 1e P 1ys1olog1c changes dunng the operat10n. Accordmg to Ashton 

et al. (1993) the risk f · · 
o penoperative death from cardiac causes is less than 1 % for 

patients who do not l . . . . . . 
rnve coronai y artery disease, as 111d1cated by the history or by 

electrocardiooraph· ·d f . . . . 
o 1c ev1 ence o · myocardial mfarctton, typical angina, or 

angiographically documented coronary aiiery disease. In contrast, the risk of 

perioperative infarction or cardiac death is about twice as high in studies of patients with 

known or suspected coronary or atherosclerotic vascular disease. Patients undergoing 

peripheral vascular or aortic surgery have an increased risk of death due to cardiac causes 

such as, myocardial infarction, unstable angina, or ischemic pulmonary edema. The risk 

of death can be as high as twenty nine percent. 

The overall risk of surgery has dramatically decreased during the past 20 to 30 

years, and although perioperative cardiac morbidity remains the leading cause of 

postoperative and long-tern1 mortality, these events are infrequent for all classes of 

procedures. The decrease in adverse perioperative events results from both improvement 

in surgical teclmique and advances in perioperative monitoring and management. The 

risk of surgery depends on the type of surgery and co1Telates somewhat with the presence 

or absence of significant surgical factors. The surgical factors consist of urgency, 

duration, location, perioperative fluid shifts, and aortic procedures (Wirthlin & Cambria, 

1998). 

Eagle et al. ( 1996) catego1ized different operative procedures including 

· l tl l ologic breast and other superficial procedures as being low risk 
endoscopic, op 1 1a m ' ' 

· · 1 erally less that l %). Intermediate procedures consisted of 
(reported cardiac ns < gen 
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carotid, head and neck intratl . . . . 
' 1ornc1c, mtrapentoneal and 01ihopedic as being intermediate 

risk (reported cardiac risk often less than 5 %). 

The operation associat d · ·] I I · · · . . e wit 1 t 1e 1ighest nsk 1s a01i1c aneurysm repair because 

these patients have an in d · k f . . . . crease ns o noncard1ac postoperative complications due to 

underlyino coronary a i d ' (G 1 . . . o I ery 1sease o dman, 1995). Operations that are associated with 

more difficult postoperative recuperation include major abdominal and thoracic 

operations, and tend to can-ya higher risk than surgeries not associated with 

postoperative hypoxemia, major fluid shifts, and bleeding. Patients having major vascular 

surgery are more apt to have atherosclerotic coronary disease, which contributes to their 

increased risk because of the prevalence of the underlying problem . 

Ashton et al. ( 1993) and many other studies have shown that vascular surgery 

carries an increased risk for cardiac complications. Some of the risk factors that 

contribute to vascular disease are diabetes mellitus, smoking and hyperlipidemia, which 

are also risk factors for CAD. Patients with these conditions may not present with the 

usual symptoms of CAD because they may be obscured by exercise limitations due to 

advanced age or intem1ittent claudication. Major arterial operations often are time 

consuming and are associated with major fluctuations in fluid volumes, cardiac filling 

Systemic blood pressure heart rate and tlu·ombogenicity. pressures, ' 

Patients who undergo emergency operations are at a higher risk than similar 

. d . · elective suroery because they are more likely to suffer noncardiac 
patients tm er gomg O ' 

. . A ·d · 1g to Mangano (1990) cardiac complications are two to five 
complications. ccor n 

. . with emeroency surgical procedures than with elective 
times more Irkely to occur o 
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operations This find. o . . 
· 11\:, IS not shocking because the need for immediate surgical 

intervention may k ·t · . 
' ma e 1 1mposs1ble to evaluate and treat such patients optimally. 

A st1idy conducted by Hertzer (1982) consisted of 1000 patients being considered 

for peripheral vascular reconstruction who underwent preoperative coronary 

angiography. The results indicated that only 14% of those studied had normal coronary 

arteries. Among the patients suspected of having CAD, 78% had severe disease. Out of 

the patients who had no clinical evidence of heart disease, 49% had moderate and 37% 

had severe CAD. The presence of CAD in these patients is clinically relevant. Among 

patients undergoing abdominal aortic aneurysm resection and aortoiliac reconstruction, 

early deaths due to cardiac causes occurred in 45 and 67%, respectively. Long-te1m 

follow-up revealed that cardiac disease was responsible for 38 to 55% of late deaths in 

both groups. 

Anesthesia Considerations 

Preoperative Evaluation 

The American Society of Anesthesiologists (ASA) has developed a physical 

status classification system that helps detem1ine the risk for surgery. The classification 

. ll t a i·eflection of the patient' s preoperative status and is not an estimate of idea y represen s · 

.1 · .· k Alt11o1iob a patient in poor physical health is know to be at a greater risk anest 1et1c us . o 

· t this does not account for other factors that influence for a negative ou come, 

. · b 'd't d mortality. These factors include the duration and penoperat1ve mor 1 1 Y an 

· 1 . edure the deoree of perioperative monitoring, and involvement of the surg1ca p10c , b 
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unfortunate circumstances l 
' , sue 1 as human error or equipment failure (Nagelhout & 

Zaglaniczny, 2001 ). 

In a prospective sh1d f 630·1 · . Yo surgical patients conducted in a university hospital, 

the association betw ASA 1 . . . . . . . 
een P 1ys1cal status class1ficat1on and penoperat1ve nsk factors, 

and postoperative outcom 1 ct . . . . . es was eva uate . The method ut1ltzed was a umvanate analysis 

and calculation of the odds ratio for the risk of developing postoperative complications 

was conducted. Univariate analysis showed a significant con-elation based on the results 

between ASA class and perioperative variables, postoperative complications and 

mortality rate. The authors concluded that ASA physical status classification was a 

predictor of postoperative outcome (Wolters, Wolf, Stutzer & Sclu·oeder, 1996). Thus the 

use of the ASA classification system can help identify patients at risk for intraoperative 

and postoperative complications, as well detem1ining the appropriate anesthetic plan. 

The greatest concern for anesthesia providers when caring for noncardiac surgery 

patients is the occun-ence of cardiovascular complications in the form of ischemic events. 

Through careful monitoring and the use of prophylactic medications, the total risk can be 

minimized even though the ischemic events continue to be a major cause of morbidity 

and mortality (Leppo & Dahlberg, 1998). In the past, many of these high- risk patients 

were not considered for surgery. However, with the cun-ent advances in surgery and 

anesthetic techniques, high- risk patients are being sent for surgery more often. This 

11 (Treater need for preoperative risk assessment in order to minimize 
presents an eve o 

adverse events in these high-risk patients (Fe1Teira, 2000) . 
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Preoperative assess t · 
men reqmres a team approach involving the cardiologist, 

anesthesia provider a d . 11 surgeon (Ferreira, 2000). Clinicians can successfully use a 

cardiac risk stratificat'o . . . . . 
1 n system to separate patients mto vanous nsk categones so that 

their manaoement ca b t ·1 d I . . . . 
o , n e ar ore to t 1e patients particular needs. Ultimately, low nsk 

patients may be spared fu1iher diagnostic testing, and postoperative management may be 

changed for patients indicated as high risk. The goal of 1isk stratification is to reduce 

overall mo1iality and morbidity of patients. The benefit of reducing perioperative 

complications and avoiding unnecessary testing can result in substantial cost savings 

(Palda & Detsky, 1997) . 

Cardiac risk assessment is a crucial aspect of the perioperative evaluation process, 

especially now with the concern for cost contaimnent and many patients having their 

workup done as outpatients a few days before surgery. It is peiiinent to consider the 

patient's clinical history, functional capacity, and type of surgery to decide if further 

noninvasive testing is necessary (Liu, 1998). 

The history of identification of risk started in 1977 when Goldman, Caldera and 

Nuisbaum. (1977) Identified factors that increased the risk of cardiac complications 

d · dr·ac suroery A scoring system was devised based on nine factors. By 1986, urmg noncar c, • 

l · · k f: tors were expanded further defined, and tested, yielding data that t 1e mne ns ac ' , 

. . h t t· tenosis class IV angina and recent myocardial infarction are the mdicate t a aor 1c s , ' 

. 'fi .· k f: tor in predictino a perioperative adverse cardiac event (Palda & most sigm 1cant us ac 0 

F h . t dies have lead to a modified scoring system that predicts 
Detsky, 1997). urt e1 s u 

. . fi . d ·se cardiac events during noncardiac surgery. 
patients at nsk OI a ver 
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In (l 9
99

) Dr. Lee et al, published a new revised index that identified six variables 

as predictors of post . · . . 
opei at1ve comphcat1ons. The six variables consisted of a history of 

ischemic heart dis . . 
ease, congestive heart fallure, high-1isk surgery, cerebrovascular 

disease treatment w·th · i· d . . . 
' 1 msu m an preoperative sernm creatmme levels greater than 

l 77nm101/L. For most patients a thorough history, physical examination, and 

electrocardiogram are sufficient to assess perioperative cardiac risks factors. Further 

workup is needed for patients who are unable to exercise or cannot provide adequate 

history. High-risk patients should undergo further diagnostic testing only when the results 

will alter the management strategies and lead to improved outcome. Based on the 

previous studies, the most ctment guidelines have been published by The American 

College of Cardiology (ACC) and The American Heart Association (AHA) in 2002 

(Eagle et al., 2002). 

Preoperative risk stratification is extremely important in the elderly patient 

because often times the short and intennediate tenn prognosis is limited. It doesn't make 

much sense to subject an aged patient with severely reduced organ function to a major 

operation, knowing that the postoperative morbidity and mortality is high. Effective 

preoperative risk stratification may modify preoperative therapy, surgical approach, 

· f theti'c technique and agents monitoring and postoperative care (Priebe, choice o anes ' 

2000). 

As the potential for perioperative events increase with advancing age, 

. t f organ function is particularly important in the elderly (Priebe, 
preoperative assessmen o 

h . . · crucial to the identification of cardiac and/or comorbid 
2000). A careful istory is 
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diseases that would lace tl . . . . . . P 1e patient m a high surgical nsk category. The history should 

identify cardiac conditions l . . sue 1 as pnor ang111a, recent or past myocardial infarction, 

heart failure and syr11 t . . . . ' P omatic arrthymias. It 1s also important to determine if the patient 

has a pace maker or i l t bl . . . mp an a e cardiac defibrillator or a history of orthostatic 

intolerance It is impoiia t t d . . · n o recor modifiable nsk factors for coronary heart disease 

and other associated d · 1 · . 1seases sue 1 as peripheral vascular disease, cerebrovascular 

disease, diabetes mellitus, renal impaim1ent, and chronic pulmonary disease. Accurate 

recording of current medications and dosages is essential to assist the anesthetist in the 

anesthesia plan. A history of alcohol and illicit drug use should be documented because 

of its effect on anesthetic drugs (Eagle et al., 2002) . 

In patients who have symptomatic coronary disease, the preoperative evaluation 

may lead to the recognition of a change in the frequency or pattern of anginal symptoms . 

Symptoms of cardiovascular disease should be carefully evaluated, especially symptoms 

of chest pain if present, because the presence of unstable angina has been associated with 

a high perioperative risk of myocardial infarction. The preoperative evaluation can 

impact both the patients shoit and long tenn health by instituting treatment of unstable 

angina (Fleisher, 2001 ). 

The patient with a history of stable angina should be evaluated to detem1ine the 

deoree of exercise tolerance. The patient who gets angina only after strenuous activity 
0 

and does not demonstrate signs of left ventricular dysfunction would not be a candidate 

· t1
1
etic manaoement. In contrast, a patient with dyspnea on mild 

for changes In anes o 

. ld b t h' oh risk for developing perioperative ventricular dysfunction, 
exe1t1on wou e a 1o 
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myocardial ischemia and 'bl . . . 
' poss1 Ya myocardial mfarct10n. These patients with dyspnea 

on mild exe1iion have an t· 1 1 · 1 .. ex teme Y 11g 1 probability of having extensive CAD and 

additional monitorino shot ld b I d d . . 
o I e eva uate epend111g on the surgical procedure and 

institutional policies (Fleisher, 200l). 

Traditionally, risk assessment for noncardiac surgery was based upon the time 

interval between the myocardial infarction and surgery. Multiple studies have 

demonstrated an increased incidence of reinfarction if the myocardial infarction was 

within six months of the surgery (Fleisher, 2001). Rao, Jacobs and El-Etra (1983) 

reported 6% re-infarction rates among 48 patients who had surgery within three months 

of an MI, and 2% among those having surgery three to six months after an MI. Shah, 

Kleinamn, Sarni, Patel and Rao ( 1990) repo11ed re-infarction rates according to the type 

of surgery and found that even major operations were associated with reinfarction rates 

compared to those reported by Rao et al. 

The impo1iance of the intervening time between infarct and surgery may no 

longer be valid in the current era of thrombolytics, angioplasty and risk stratification after 

t MI Many Patients with a history of a myocardial infarction may continue to an acu e . 

I dl·um at risk for subsequent ischemia and infarction, while other patients 
1ave myocar ' 

. ary stenosis either totally occluded or widely patent. The use of 
may have coron 

t
. 1 iminal coronary angioplasty is associated with a reduced incidence of 

percutaneous l ans l 

. • .c. • t· ithin 6 months. Therefore, patients should be evaluated from the 
death or rem ia1 c 10n w 

. f· .
1 

· · k for ongoing ischemia. (Fleisher, 2001 ). The American Heart 
perspective o t 1eir ns 

. C liege of Cardiology Task Force has advocated the use of a 
Association/A.mencan ° 
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myocardial infarction le ti I . . . 
ss 1an t mty days pnor to surgery as the group with the highest 

risk, while after thi1iy da · k . ·fi · . 
ys ns strati 1cation 1s based upon the presentation of disease 

and exercise tolerance (Eagle et al., 2002). 

The patient's history should include a thorough assessment of the patient's 

functional capacity to perfonn a spectrum of common daily tasks that have been shown to 

conelate well with maximum oxygen uptake by treadmill testing (Hlatky et al., 1989). In 

a study conducted by Reilly et al. (1999) the investigators looked at self-reported exercise 

tolerance and the risk of serious periope1iaive complications. The results indicated that 

patients who reported poor exercise tolerance had more perioperative complications . 

Specifically, they had more myocardial ishemia, cardiovascular and neurologic events. 

The likelihood of a serious complication occun-ing was inversely related to the number of 

blocks that could be walked or flights of stairs that could be climbed. The data confinned 

that both the severity of a patient's medical problems and the intensity of the procedure to 

be performed are impo1iant factors in detem1ining perioperative risk. 

Excellent exercise tolerance in patients with stable angina suggests that the 

myocardium can be stressed without becoming dysfunctional. If a patient can walk a mile 

without becoming short of breath, then the probability of extensive CAD is small. 

· 1 ·f a pat1· ent becomes dyspenic that is associated with chest pain during Alternative y, 1 

. . 
1 1- tile probability of extensive CAD is high (Fleisher, 2001). Surgery is a 

1111ruma exer 10n, 

• • .r.. 1 ent and patients with poor exercise tolerance will not tolerate it 
physically stiess1u ev 

well (Reilly et al., 1999). 
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A thorough cardiovas 1 . cu ar exam should mclude an assessment of vital si~ns 0 

(including measurement of bl d . . oo pressure 111 both arms), carotid pulse for bruits, jugular 

venous pressure and pu ls f . . . . a tons, auscultation of the lungs, precordial palpation, abdommal 

palpation, and examinatio f th . . · · . . no e ext1em1tLes for edema and vascular mtegnty (Eagle et 

al., 2002) Cardiac ausc lt t· · · ' u a ion can provide useful clues to underlying cardiac disease. 

When present, a third heart sound at the apical area suggests a failing left ventricle, but its 

absence is not a reliable indicator of good ventricular function (Butman, Ewy, Stranden, 

Kern & Halm, 1993). 

When a murnmr is present the clinician must decide whether or not it represents 

significant valvular disease. Detection of significant aortic stenosis is of particular 

impo1iance because the lesion poses a higher risk for noncardiac surgery (Goldman, 

1977). Significant mitral stenosis or regurgitation increases the risk of heart failure. 

Aortic regurgitation and mitral regurgitation may be minimal, but they predispose the 

patient to infective endocarditis should bacterernia occur after surgery. In these 

conditions the patient should be given endocarditis prophylaxis (Dajani et al., 1990). 

The patient's general appearance can provide invaluable evidence regarding the 

patient's overall health status. Cyanosis, pallor, dyspnea during conversation or with 

minimal activity, cheyene stokes respirations, poor nutritional status, obesity, skeletal 

deformities, tremor, and anxiety are a few clues that can be recognized by a skilled 

professional (Eagle et al., 2002). 

The anesthesia provider must evaluate the cardiovascular system within the 

f 1 t
. t's overall health. Associated conditions often heighten the risk of 

framework o tie pa ien 



• 
• 

I 
• I 

20 

anesthesia and may co 1. mp icate cardiac management. The presence of either obstructive 

or restrictive pulmonar di . . . 
Y sease places the patients at mcreased nsk of developing 

postoperative respirator 1· . 
' Y comp 1cat1ons. Hypoxemia, acidosis, and increased work of 

breathing can all lead t f I .· . . 
o urt 1er deteuoratlon of an already compromised 

cardiopulmonary system (Eagle et al., 2002). 

A variety of metabolic diseases may accompany cardiac disease. The most 

common is diabetes mellitus and its presence may heighten the suspicion of CAD. 

Myocardial ischemia and CAD are more likely to be silent in patients with diabetes 

(Aronow & Alm, 1999). Older patients with diabetes are more likely to develop hemi 

failure postoperatively than those without diabetes even after adjustment for treatment 

with angiotension converting enzyme inhibitors. Axotemia is commonly associated with 

cardiac disease and with an increased risk of cardiovascular events. A significant number 

of patients with renal disease also have a history of diabetes mellitus. Fluid management 

can be a challenge in patients with renal disease to ensure adequate amount of fluid is 

given without placing them in cardiac failure. Preoperative serum creatinine between 1.4 

and 2.0 has been identified as a risk factor for postoperative renal dysfunction and 

increases Jong-tenn morbidity and mortality compared with patients without renal disease 

(Samuels et al., 1996). Anemia imposes a stress on the cardiovascular system that may 

b t ardl.al 1· schemia and aooravate hemi failure (Nelson, Fleislmer & 
~~filaem~c = 

Rosenbaum, 1993). 

. · · 1011g-tenn therapy for coronary artery disease, heart failure, or 
Patients rece1v111g 

. Id · medications throughout the periopertive pe1iod, including 
hypertens10n shou receive 
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the day of surgery It is es eci 1 . · P a ly nnportant to maintain beta-blocker therapy, not only to 

minimize the probabilit f . . . ' Y o w1thdi awal effects, which may exacerbate ischemia or 

hypertension but also b th . . ' ecause e immediate postoperative period is one of adrenergic 

over activity (Blaustein, 1995). 

Several randomized trials have examined the impact of medical therapy consisted 

of beta-blockers begun prior to the scheduled surgery date. The most common utilized 

preoperative medications are beta-blockers to reduce the incidence of cardiac events. The 

first randomized, placebo-controlled study involved the perioperative use of atenolol in 

200 high-risk patients who were scheduled to undergo noncardiac surgery. Overall the 

mortality after discharge from the hospital was significantly lower among the atenolol 

treated patients than among those who were given placebo over six months following 

discharge. Event free survival through out the two-year study period was 68% in the 

placebo group and 83% in the atenolol group (Mangano, Layug, Wallace & Tateo, 1996). 

Poldermans and colleagues studied the perioperative use of bisprolol in elective 

major vascular surgery. The medication was staiied seven days preoperatively and dose 

adjustment was utilized to achieve a resting heart rate of no more than 60 beats per 

minute and continued for 30 days postoperatively. Bisporolol was associated with a 

· f . · nately 91 % in the perioperative risk of myocardial infarction or 
reduct10n o app1 oxn 

death from cardiac causes in this high-risk population (1999). 

1 (200
1) looked at the predictors of cardiac events after major 

Boersma et a . 

d h 
. 1 of dobutamine echocardiography, and beta-blocker therapy. 

vascular surgery an t e 10 e 
· · d t ospective and non-randomized study of 1351 vascular 

The researchers utilize a re r 



ii 
ii 
ii 

• 
ii 

• 
• 
II] 

• 
• 
• 

• 
-
• 
• 

22 

patients. They reported d' . . car tac compltcatto · t · . n ta es were greatly reduced m most pattent 

categories (98% of patients) b Y beta-blocker treatment. Only 2% of patients with three 

and more risk factors that in 1 d . . c u ed cun-ent angma, pnor myocardial infarction, 

congestive heart failure r· b. . . , P tor cere rovascular accident and extensive dobutamine stress 

echocardio2:raphy · d d · h . . o m uce isc emia did not profit from beta-blockade. 

The safest conclusion to be drawn from cunent studies is that beta-blocker 

treatment should beoin b fi · o e ore surgery, even up to a month before the procedure, with 

titration of the dose-taking place as an outpatient procedure up to the time of anesthesia. 

Therapy should be continued at a minimum through hospitalization, and longer if 

adequate medical follow-up can be ananged postoperatively. Close follow-up was 

particularly important in the care of patients who are not receiving beta-blockers long 

tem1 before surgery to ensure that the drug dose can be tapered if long-teim use is not 

indicated. Follow-up is also imperative for patients receiving beta-blockers for medical 

reasons so that continuity in their medication is maintained (Auerbach & Goldman, 

2002). 

A recent retrospective study conducted by Sclunidt, Lindeenauer, Fitzgerald and 

Benjamin (2002) reviewed administrative and medical records of 158 patients undergoing 

major noncardiac surgery. A total of 67 patients seemed to be ideal candidates for 

t 
'tl eri·operative beta-blockers. Of the 67 patients, 25 received a beta-blocker 

treatmen w1 1 P 
· · er·atively During the course of a year, they estimated that between 

at some time penop · 
· t who did not receive beta-blockers might have benefited from their 

560 and 801 patien s 

f b bl 
kers among eligible patients at that particular institute could 

use. Full use o eta- oc 

·-----~;=""~=-·-=-~--·-- -------~- --~~.~~~ 
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result in 62 to 89 few d 1 er eat1s each year at an overall cost of$33,661 to $40,210. There 

seems to be a laroe opport ·t t . . . . . o um Y o improve quality of care of patients undergo mg maJor 

noncardiac surgery b · · h Y 111creas111g t e use of beta-blockers in the perioperative period. 

The effect of alpha2 adrenergic agonists has also been studied in the perioperative 

period. Several small, randomized studies comparing clonidine with placebo failed to 

demonstrate that clonidine reduced the rates of myocardial infarction and death from 

cardiac causes. For example, mivazerol, and intravenous alpha2 adrenergic agonist 

administered by continuous infosion, was compared with placebo in a cohort study of 

2801 patients known to have coronary artery disease or risk factors for CAD. Patients in 

the study under went major vascular or orthopedic procedmes. Results indicated that 

mivazerol was found to have no overall effect on the rates of cardiac complications 

(Oliver, Goldman, Julian & Holme, 1999). 

Diagnostic Testing 

The following section will discuss the recommendations from the American 

College of Cardiology and The American Heart Association for perioperative 

d
. 1 . valuati·on for noncardiac suroery. In most ambulatory patients the choice 

car 10vascu ar e o 

ld b exel
·cise ECG This test can provide an estimate of functional capacity 

of test wou e an · 

d
. I ·schemia throuoh changes in the ECG and hemodynamic response. 

and detect myocar ia 1 ° 
. · t ·th impoiiant abnormalities on there resting ECG (left bundle 

In particular pat1en s w1 
. · I hypertrophy with strain pattern and a digitalis effect) other 

branch block, left ventncu ar 
. · 1 ocardiography or exercise myocardial perfusion imaging 

techniques such as exercise ec 1 

should be considered . 
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In patients who don't have I b" . t 1e a 1lity to perform adequate exercise, a nonexercise 

stress test should be utilized Tl . · 1e most common tests used cunently are the dipyridamole 

myocardial perfasion imaoi o d th d b . b nb an e o utamme echocardiography. Patients who have 

, en 1ca carott 1sease or a condition that prevents them from significant bronchospam ·f 1 .d d" .. 

bein° withdrawn from tl l 11· · b 1eop 1y me preparations should not undergo intravenous 

dipyridamole. Dobutamine should not be used as a stressor in patients with serious 

anhythmias or severe hypertension or hypotension due to the adverse effects of the drug. 

In patients for whom echocardiographic image quality is poor a myocardial 

perfusion study is more appropriate. If there are any additional questions about the 

patient' s valvular dysfunction an echocardiographic stress test is the best option. In many 

situations a stress perfusion or stress echocardiography is appropriate (Eagle et al., 2002). 

A meta-analysis study looked at dobutamine stress echocardiography, ambulatory 

electrocardiography, radio nuclide ventriculography, and dipyridamole thallium scanning 

in predicting adverse cardiac outcomes after vascular surgery. All tests had a similar 

predictive value and overlapping confidence intervals. The local laboratory expertise in 

detemlining advanced coronary artery disease is more important than any particular type 

of test (Mantha et al., 1994). 

CuITently the use of ambulatory electrocardiography as a preoperative test should 

· d ·ct t"fyino patients for whom additional surveillance or medical 
be restncte to 1 en 1 b 

. · 
1 

b b eficial The cmTent studies do not support the use of ambulatory 
intervent10n m1g 1t e en ' · 

. h ti 
O 1

\y diaonostic test to refer patients for coronary angiogram. 
electrocard1ograp Y as 1e 

1 
b 

. . · t who are a hi oh risk for adverse cardiac events, it may be 
For those part1cula1 patien s o 

-----------
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appropriate to proceed with . 
· coronary angiography rather than perform a noninvasive test 

(Scanlon et al., 1999). 

Anesthetic Technique 

The anesthetic manaoen t f Id . 
o 1en o an e erly person will be detennined primarily by 

the patient's state of h tl th · . . ea 1, e ant1c1pated surgical procedure and the skill and experience 

of the anesthetist The eld 1 · · . . . . . . · er Y patient rs not simply Just an older younger md1v1dual. It 1s 

essential that adjustments be made to account for the aging of the body. 

Multiple studies have examined the influence of anesthetic drngs and techniques 

on cardiac morbidity. The results of most studies have shown that there is not one 

anesthetic technique that is better for patients with a history of CAD. All anesthetics, 

teclmiques and drugs are associated with known effects that should be considered in the 

perioperative plan. For example, opiod based anesthetics have become popular because 

of the cardiovascular stability with their use. The adverse effect of the use of opiods is 

postoperative ventilation associated with high doses. 

The overall goal of anesthetic choice is to maintain a balance between myocardial 

oxygen deli very and myocardial oxygen requirements in hopes of preventing a 

myocardial infarction. Persistent tachycardia, systolic hypertension, arterial hypoxemia 

and diastolic hypotension all affect the delicate balance between oxygen delivery versus 

demand (Eagle et al., 2002). 

· l aeneral anesthesia has not shown any difference in adverse Reg10na versus o 

. . · t d·es Bode et al. (1996) conducted a prospective, randomized 
outcomes m p1ev1ous s u I . 

. . · 1 · 1 · a 423 patients. They were randomly assigned to receive 
controlled chmcal tna mvo vmo 
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general, epidural, or spinal a tl . . . nes 1esia for femoral to distal artery bypass surgery. The 

recorded cardiac outcome MI . s were , angma, and congestive heait failure. There was no 

significant difference in d. 1 . . car 10vascu ar morb1d1ty and mortality between the two groups. 

Clu·istopherson et al. (1993) performed a randomized, controlled clinical trial 

involving 100 patients scheduled for elective peripheral vascular surgery. They were 

randomized to receive either epidural anesthesia followed by epidural analgesia or 

general anesthesia followed by intravenous patient controlled analgesia. Like Bode et al. 

(1996) they found no significant differences in a 6-month mortality, cardiac-related 

mortality, non-fatal MI, or unstable angina. Further studies conducted in patients 

undergoing carotid endarterecotomy, hip fracture surgery and gastrointestinal surgery did 

not reveal any difference in adverse cardiac outcomes between regional versus general 

anesthesia . 

Induction 

Phannaceutical medications utilized in the management of patients with CAD 

should be continued tJu·oughout the preoperative period. Abrupt withdrawal from cardiac 

d
. · . ult 1·11 tindesirable chancres in heart rate and blood pressure. High-risk 

me 1cat1ons can res o 

· ·11 b fit f om optimal preoperative anti-ischemia and anti-hypertensive 
patients w1 ene 1 r 

1 1 
olooical means to decrease anxiety. The ability to control the 

therapy as wel as p 1armac o 

. . 'll l I d crease the sympathetic response to intubation. Patients are 
patient's anxiety w1 1e p e 

. . 
1 

ting room in a relaxed state if the anesthesia provider has 
more likely to arnve m t 1e opera 

. detail (Stoelting & Diedorf, 2002). 
explained the sequence m ' . 

•t 

' 
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Blood pressu. 1 le, 1eart rate, and the ECG h . s ould be repeatedly assessed through the 

mduction phase (M . . organ & Mikhail, 1996). 

Benzodiazepines are utiliz d .(:'. .· . . e 1or sedation, antianx1ety effects amnesia 
' ' 

anticonvulsant effects and n . . 1ostly for mductton of anesthesia. The most common 

benzodiazepine utilized in . . . . practice rs m1dazolam. It rs a water-soluble drug and works by 

increasing the bindino of GABA(' ll .b. . :::, 11 11 1tory neurotransnutter) leading to good anxiolytic 

and sedation properties Tl e d o l r·c · · 1 ru:::, 1as no e 1ect on analgesia and produces anesthesia 

(Nagelhout & Zaglaniczny, 2001). 

Thiopenthal is the most commonly used barbiturate in anesthesia. The drug works 

by binding to the GABA receptor, which produces hypnotic activity. Barbiturates 

produce few excitatory symptoms, with a rapid onset and a short duration, and also are 

associated with little pain on injection and few side effects. Etomidate is a non

barbiturate intravenous induction agent whose central nervous system effects result in 

hypnosis. Etomidate is famous for its cardiovascular stability and a wider margin of 

safety that appeared to challenge the long-standing role of thiopental as the induction 

aoent of choice in intravenous anesthesia. The side effects consist of pain on injection 
b 

and myoclonia, which has limited the use of the drug (Nagelhout & Zaglaniczny, 2001). 

Etomidate is an excellent choice for a patient with significant CAD because of the 

cardiovascular stability of the drug. 

P fi 1 
· 

1
·1

1
·zed for the induction of anesthesia by producing suppression of 

rope o 1s u 1 

. f · tl . ugh interactions with the GABA receptor. The cardiovascular 
bram stem unct10n uo 

fi 1 I 
been evaluated following its use both for induction and for 

effects of pro po o rnve 
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Blood pressu. 1 re, 1eart rate and the ECG l . ' s 10uld be repeatedly assessed through the 

mduction phase (M . . · mgan & Mikhail, 1996). 

Benzodiazepines are . tT . u I ized for sedation, antianxiety effects amnesia , , 

anticonvulsant effects and mostl . . . Y for mduction of anesthesia. The most common 

benzodiazepine utilized in f . . . prac ice is m1dazolam. It 1s a water-soluble drug and works by 

increasing the bindino of GABA c· u .b. . b 11 11 1tory neurotransmitter) leading to good anxiolytic 

and sedation propeiiies Th d 1 r:i:- . · e rug ms no e 1ect on analgesia and produces anesthesia 

(Nagelhout & Zaglaniczny, 2001). 

Thiopenthal is the most commonly used barbiturate in anesthesia. The drug works 

by binding to the GABA receptor, which produces hypnotic activity. Barbiturates 

produce few excitatory symptoms, with a rapid onset and a short duration, and also are 

associated with little pain on injection and few side effects. Etomidate is a non

barbiturate intravenous induction agent whose central nervous system effects result in 

hypnosis. Etomidate is famous for its cardiovascular stability and a wider margin of 

safety that appeared to challenge the long-standing role of thiopental as the induction 

aoent of choice in intravenous anesthesia. The side effects consist of pain on injection 
:::, 

and myoclonia, which has limited the use of the drug (Nagelhout & Zaglaniczny, 2001). 

Etomidate is an excellent choice for a patient with significant CAD because of the 

cardiovascular stability of the drug. 

.:- 1 · t·1
1
·zed for the induction of anesthesia by producing suppression of 

Propo10 1s u 1 

. .· tl oh interactions with the GABA receptor. The cardiovascular 
bram stem function 1rouo 

l h b 11 
evaluated following its use both for induction and for 

effects of propofo ave ee 

--------~--------
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maintenance of anesthes. Tl . 
ia. le most promment effect of propofol is a decrease in arterial 

blood pressure during induction f . 
o anesthesia. An induction dose of 2 to 2.5 mg/kg 

produces a 25% to 40o/c d . . . 
0 

re uct1on m systolic blood pressure, and this is independent of 

the presence of cardiovascul . d. . . . 
ai 1sease. The decreased blood pressure IS associated with a 

decrease in cardiac output t k . 
, s ro e volume mdex and systemic vascular resistance. Left 

ventricular stroke work · d , · 1 . . 
m ex Is a so decreased by 30%. Heart rate does not sigmficantly 

chanoe with use of J)rofol 1 (P t I 2002) C . . . . 0 o a e , . aution has to be used with patients with a 

history of CAD to ensure they will be able to tolerate the drop in blood pressure. The 

dose needs to be adjusted in the elderly and the hypovolemic patient. 

Ketamine is a phencyclidine derivative and has a pharmacological profile unique 

amongst anesthetic agents. It is unique in its cardiovascular effects in that it stimulates 

the cardiovascular system and is usually associated with an increase in blood pressure, 

heart rate and cardiac output. These responses are associated with increased myocardial 

work and oxygen consumption. The use of ketamine is contraindicated in patients with 

CAD and angina. 

Ketamine is unique in that it produces significant analgesia and does not depress the 

respiratory system. The side effect of ketamine is that it produces some wonisome 

h 1 · 1 effiects such as vivid dreamino and misinterpretation of auditory adverse psyc o og1ca .::,, 

and visual stimuli (Patel, 2002). 

· h b hown to produce Q:reater cardiovascular stability when Opiods ave een s .::, 

. . 1 . ts A conunon opiod is fentanyl, which lacks 
compared with m.ha at10n agen . 

· 0 · d produce less depression in cardiac output and a slight 
cardiovascular depress10n. p10 s 
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decrease in systemic vascular . . . 
resistance. Op1ods can provide the noncardiac patient with 

a history of CAD a stable I . 1eart rate and blood pressure. They blunt the sympathetic 

stimulation and mainta· h . . 111 peru1s1011 without the depressant effects on the heart. Critically 

ill patients with si£nific t ct· . 
o an myocar ial dysfunct1011 require lower doses of and opiod for 

anal 0 esia Fentanyl rarel . d 1 - . . 0 
· ' Y pm uces 11stam111e release (Nagelhout & Zaglamczny, 2001). 

Neuromuscular blockers are utilized during intubation to facilitate placement of 

the endotracheal tube. They are conm1only utilized in different surgeries to help facilitate 

muscle relaxation for the surgeon through out the case. The choice of muscle relaxant for 

patients with a history of coronary artery disease should focus on the impact these drugs 

have on the balance between myocardial oxygen requirements and oxygen delivery . 

Muscle relaxants that have minimal to no effects on heart rate, and systemic blood 

pressure are attractive choices for CAD patients (Stoelting & Diedorf, 2002). 

Succinylcholine is a rapid acting depolarizing muscle relaxant that prolongs 

depolarization at the muscle end plate by resembling acetylcholine. The drug has a short 

duration of action of less than ten minutes. Succinylcholine is metabolized by plasma 

cholinesterase and can become prolonged in patients with deficient levels of plasma 

· Tl d ' advantaoe of succinylcholine is its antagonistic action by which 
cholmesterase. 1e 1s o 

1 
. d 1 ·zed and then stimulates cardiac cholinergic receptors 

skeletal muse e 1s epo an 

· 2001) Due to its structural similarity to acetylcholine it is 
(Nagelhout & Zaglamczny, . 

. ti etic activity. The parasympathetic effects are 
expected to have some parasympa 1 

d ·t1 atropine Serum potassium increases after a dose of 
infrequent and can be attenuate w1 1' . 

b d in patients with an elevated potassium level 
succinylcholine and caution has to e use 
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(Barish, Cullen & Stoeltino 2001) s · . 
o, · uccmylcholme is mostly utilized for emergency 

intubations and in patients · th h. _ f w1 a 1story o · esophageal reflux where time is important. 

Rocuronit B · ·d · nn 101111 e is a common nondepolarizing muscle relaxant that binds to 

the acetylcholine receptor to produce its effects. The nice thing about rocuronium is that 

it doesn't undergo any metabolism. The drug is eliminated primarily by the liver and 

slightly by the kidneys. Its duration of action is not significantly affected by renal disease 

but can be prolonged in liver failure. The onset of action is similar to succinylcholine 

making it suitable for modified rapid sequence intubations. Rocuronium is commonly 

used with patients with CAD because of its stable cardiovascular profile and no histamine 

release (Morgan & Mikhail, 1996). 

Cisatracuri1m1 is another common nondepolaring muscle relaxant that is utilized 

in patients with a history ofrenal or liver failure. The advantage of cisatracurium is that it 

is not metabolized through any organ system. It does not release histamine and has a 

bl d . lai· pi·ofiile like rocuronium. The use of cisatracurium is common in the sta e car 10vascu 

· ·th CAD because most of those patients have a history of some organ 
elderly populat10n w1 

dysfunction (Barish et al., 2001) . 

Inhalation Agents 

I t common druos utilized to maintain general 
Inhalation agents are t 1e mos b 

f I f le anesthetics is to produce unconsciousness and 
anesthesia. The overall effect o vo a l 

. t of general anesthesia. When combined with 
. wl11· ch are essential componen s amnesia, 

. d b odiazepines a balanced technique is achieved I op10ds an enz 
intravenous agents sue 1 as . . . 

· d a11aJoesia. The ease of adm1mstrat1on and the 
d t. hypnosis an , b 

lts )·n further se a 1011, that resu 
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ability to predictably monito ·l . .. . 
r t 1eir effects by end tidal concentrations has made 

inhalation agents a po ula. fi f . P 1 01111 o anesthesia. The cost of the agents is relatively 

mexpensive compared to ti . 11 . · 1e ove1 a cost of anesthesia care for the patient. The dose is 

administered accordino t ti · · o o 1e mm1mum alveolar concentration (MAC). The MAC of an 

inhalation aoent is the alv 1 . o eo ar concentration at one atmosphere that prevents movement 

m response to a surgical stimulus in 50% of patients (Barish et al., 2001) . 

Tachycardia and hypertension increase myocardial oxygen demand, which 

contributes to development of myocardial ischemia associated with an increased risk of 

adverse cardiac events during the perioperative period (Agnew, Pennefather & Russel, 

2002). In patients with coronary artery disease, hemodynamic control is one of the 

mainstays for prevention and treatment of myocardial ischemia. The goals are to prevent 

tachycardia, hypotenison, and possibly hypertension. Volatile inhalation agent help 

contribute to providing stable hemodynamics. The two most studied inhalation agents 

utilized in patients with CAD is sevoflurane and isoflurane. 

Isoflurane was initially thought to cause coronary steal, but cunent research has 

challenged that theory. Coronary steal occurs when blood is redistributed from an area of 

1 f d 
· hemic myocardium to an adjacent nonischemic area that is already 

poor y per use 1sc 

• .c: d to be present in order for coronary steal to occur. First 
perfused. Certam 1actors nee 

. . h t be maintained to ensure adequate coronary perfusion 
systemic blood pressme as o 

1 
. anatomy should be present. This has been defined as 

pressure. Secondly a stea -pione 

rter and 50% or greater stenosis of a second artery that 
total occlusion of one coronary a y 

1 
·fl t the fonner vessel (Agnew et al., 2002). 

supplies collatera ow 0 

I 

l• 
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Several human studies 1 · · 1ave provided evidence in support of isoflurane for the use 

in patients with CAD Sl ff . 
· ogo et al. (1991) conducted a large study of 1012 patients 

undergoin o coronary a 1 b 0 i ery ypass graft (CABG). The results found no difference in the 

frequency of myocardial · 1 · · d . . isc 1em1c ep1so es between patients randomly assigned to 

receive halothane, enflurane, isoflurane or sufentanil, and no difference between patients 

with or without coronary steal-prone anatomy. Leung, Hollenberg, O'Kelley, Kavia & 

Mangano (1992) studied 186 patients undergoing CABG and found no differences 

between isoflurane and sufentanil groups or those with and without steal-prone anatomy. 

Both of the studies maintained coronary perfusion pressure by ensuring arterial blood 

pressure and heart rate were kept within na1Tow ranges from baseline. Isoflurane has been 

exonerated from causing coronary steal and has now been shown to decrease myocardial 

reperfusion injury, limit infarct size and protect the myocardium. Initially, much of the 

evidence was from animal studies, but human studies are now confinning this effect 

(Agnew et al., 2002). 

Sevoflurane is a volatile anesthetic that is similar to isoflurane in its 

· l ffi t I dttlts heart rate remains relatively stable despite increasing the 
card1ovascu are ec s. n a , 

r. d' t· t contrast to desflurane sevoflurane has not been associated 
MAC of the drug. 111 is me ' 

. · durino its initial administration by mask or when the 
with tachycardia or hype1i:ens1on o 

. · · . d durino the intraoperative period. Sevoflurane is the 
inspired concentrat10n is mc1ease o 

.
1 

tl etics and is tlu·ee times more potent than desflurane 
least pungent of all the volat1 e anes 1 

(Ebert, 1996) . 

. * ... 
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Cunent research indicates th . 
at sevoflurane mcreases blood flow to the collateral-

dependent myocardium result· o. . . 
' 

111
.::. 111 no mald1stnbution of coronary blood flow to 

perfusion-deprived areas (Kitahat . 
a et al., 1999). Sevoflurane attenuates reperfusion 

injury, resulting in improveme t f . . . . 
n o myocardial metabolic or mecha111cal recovery in 

human myocardium (Rose L 1 & 
oe, ync 1 Baum, 1999). Sevoflurane is known for its stable 

hemodynamic profile, steady heart rate, and potential cardiac protection makes it an 

appealing inhalation agent in patients with coronary artery disease. 

Rooke, Ebert, Muzi & Kharasch (1996) conducted a study to examine the effects 

of sevoflurane in comparison to isoflurane in 214 patients with ischemic heart disease or 

multiple risk factors scheduled for elective surgery. Patients were randomly assigned to 

receive sevoflurane or isoflurane for anesthetic maintenance in conjunction with fentanyl 

and nitrous oxide in oxygen. Creatinjne, blood urea nitrogen and urine protein were 

measured before surgery, immediately after surgery and 24 and 48 hours postoperatively . 

Results indicated that neither anesthetic was associated with a more frequent treatment 

for hemodynamic deviation. After surgery, creatinine and bun decreased in both groups . 

The conclusion was that hemodynamic stability in patients with hypertension and 

ischemic heart disease is similar with sevoflurane and isoflurane . 

Jntraoperative monitoring 

. · · 1 · a is common in patients with CAD or at risk for CAD Penoperat1ve 1sc 1e1111 

· . . Ischemic injury can lead to a delay in extubation, 
undergoing noncardiac smge1 y. 

ll affect the quality of life. Unforiunately myocardial 
hospital discharge, and can overa 

. . · t onsumption of heath care resources. Ischemia is 
ischema leads to a d1sprop01tiona e c 
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defined as a metabolic su 1 d . 
PP Y- emand imbalance at the cellular level. As a result of the 

ischemic injury the body is un bl . . . 
a e to efficiently remove metabolic wastes which further 

' 
contributes to ischemia Myoc ·ct· 1. . . . 

· ar 1a 1schemia 1s the smgle most important potentially 

reversible risk factor fo . a· . . 1 car 1ovascular complications (Riedel, Jacobs & El-Etra, 1998). 

Electrocardioornphy (ECG) · tl . . . 
b 1s 1e most widely employed morn tor of myocardial 

ischemia because it is inexpensive, easy to use, noninvasive, and readily available (Selbst 

& Comunale, 2002). lntraoperative recording of the ECG is routinely used in the 

operating room, post-anesthesia and intensive care units. The most specific sign of 

myocardial ischemia is depression of the nom1ally isoelectiic ST-segn1ent of one or more 

mm from the baseline. A more definite change is required to define ischemia if the ST

segment is up or downsloping at baseline. An elevation of the ST-segment is usually 

indicative of an early sign of a lesion that is evolving into myocardial ischemia or 

infarction. Inversion of the T wave has low specificity and is generally not included as an 

isolated diagnostic sign of ischemia (Bigatello & Coppo, 2001 ). 

Perioperative ST-segn1ent changes are conm1011 in patients undergoing vascular 

r. l lar·oe scale studies of vascular and high-risk noncardiac surgery surgery . .u1 severa b 

. . · ST e 1t changes were associated with an increased incidence 
patients, penoperative -segm 1 

. . t ooesting that these changes are indicative of 
of perioperative cardiac even s, subb 

. . CAD. These findings have lead to an intense interest in 
myocardial 1schemia secondary to 

. t've ST segment changes (Landesberg et al., 
both detection and treatment of pen opera I -

. . . d f the spectrum are the low- risk patients, in which 
1993). On the opposite s1 e o . 

el indicative of coronary artery disease. In a 
perioperative ST-segment changes are rar y 
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study conducted by Matthew ti t I k 
' 

1
a 00 ed at healthy women undergoing cesarean sections 

who frequently have ST s 
- egment depression Th I . . 

· e resu ts md1cated that the ST-depression 
was due to secondary co 

ronary artery stenosis (Matthew et al., 1992). 

The choice of ECG leads to re . . . . 
cord 1s dictated by the patient history. For example, 

if a patient has a known area of n ·d. . 
1yoca1 nnn at nsk revealed from preoperative testing, 

the lead overlookino that . 1 Id b . 
o areas 1011 e momtored (Bigatell & Coppo, 2001). An ECG 

monitor that can simultaneous! d' 1 +, . 1 . . . 
Y 1sp ay LvVO c 1annels 1s optimal m detection of ischemia. 

Lead Il is superior for monitoring the cardiac rhythm because of the clarity and size of 

the P wave. The precordial leads are known to be most sensitive for detecting myocardial 

ischemia (Skidmore, 2001). 

In a study conducted by London, Holledberg & Wong, (1988) a large cohort of 

patients with known CAD undergoing noncardiac surgery, mainly vascular surgery found 

that V5 was the most sensitive in detecting 7S% of ischemic events. Simultaneously 

monitoiing leads V 4 and VS increased the sensitivity of detecting ischemia to 90%. 

Where as the standard monitoring of lead TI and VS together only showed 80% sensitivity 

to detecting ischemia. Many monitors allow the provider to display more than two leads 

at the same time, but this may transiently take away space for other monitor traces. 

A cun-ent study conducted by Landesberg, Mosseri, Yehuda, Vesselov & 

Weissman (2002) looked at perioperative myocardial ischemia using a five 

. · · h l precordial lead placed at the position. One hundred 
electrocard1ograph1c wit on Y one 

. . d ·goina vascular smgery were monitored by 
eighty-five consecutive patients un e1 o 

1 
. d .·110 and for 48072 hours after surgery. The 

continuous 12-lead ST-trend ana ys1s UII ::, 
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results indicated that the y 4 1 d . . . . 
ea was the most sensitive m detecting prolonged 

postoperative ischemia and in£ t· 1 .. 
arc ion. n addition, more than one precordial lead is 

necessary to approach 95% or greater sensitivity in detecting ischemia and infarction. 

Cunently in the operatino ro · · · · · .::, oms many mtraoperat1ve momtors are equipped with 

computerized analysis of the ST-segment. Different from the earlier versions which were 
' 

prone to a high incidence of false positives due to noise interference. The modern 

computer assisted devices are becoming more accurate in their detection. Although 

important differences exist among manufactures, many have common features. The 

common features consist of the monitor learning the basic shape of the QRS complex 

either by taking an average of numerous beats or as a representative beat, and uses it as a 

template, which can than be updated and modified. The ST-segment changes are 

measured in comparison to this highly individualized and dynamic template. They have 

the capability to efficiently filter noise and artifact and diagnose ischemia based on 

diagnostic algorithms (Bigatello & Coppo, 2001). 

lntraoperative myocardial ischemia 

· · · · d 1 ST seoment chanoes on the electrocardiogram reach Treatment 1s initiate w 1en ° 0 

. . h .· k fi . developino myocardial ischemia. Immediate 
lnun in patients at h1g I is or o 

. bl d pressure and hea1i rate is necessary. Beta
phaimacologic treatment of changes m oo 

. . . ase in heart rate. Esmolol or labetolol are 
d fi . a persistent mere 

blockers are often use 01 . 

. . moi·e appropriate choice when myocardial · N. . oJ cenne 1s a ' 
11 the drugs of choice. itro.::, y 

usua y · 
1 

· 
t d ystemic blood pressure. N1trog ycerme 

. . . d with a modestly eleva e s 
ischerma is associate 

. . . d subendocardial blood flow . 
. I ad which results m mc1ease 

decreases pie o , 
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Hypotension is treated wit! . . 1 sympathom1mettc drugs to restore perfusion through 

atherosclerotic coronary arteries E I d .· . . . 
· · P 1e nne increases blood pressure by mcreasmg 

myocardial contractility and t · . 
sys em1c vascular resistance. Phenylephrine is a good choice 

when the heart rate is hiah Tl d f 1 . . . . 
o · 1e ose o p 1enyleplmne that 1s needed to constnct arteries 

is less than the dose needed t t · · · · · o cons net vems, thus reducmg the likelihood of drug-

induced coronary artery vasoconstriction by stimulation of the alpha- receptors in the 

coronary arteries . 

Fluids are also essential to increase blood pressure. Fluids are helpful due to the 

myocardial oxygen requirements for volume work of the heart and are less than those for 

pressure work. Fluid administration increases preload, which leads to decreased 

subendocardial perfusion and ischemia. The overall goal is to restore blood pressure, 

which will maintain pressure dependent flow through the coronary arteries narrowed by 

atherosclerosis (Stoelting & Diedorf, 2002). 

Temperature control 

Hypothermia adversely affects essentially every body system. It increases the risk 

of cardiac morbidity and postoperative infection, and increasing the length of 

. . d I ·talization (Frank et al., 1997). Virtually all anesthetics 
postoperative recovery an 1ospi 

. h. I ·n combination with the cold operating rooms, open body 
impair thermoregulat10n, w ic 11 

. . d blood administration, result in hypothermia in the 
cavities, and mtravenous flmd an 

. t· perioperative them1al care, approximately . 1 ( ts Despite rou me 
majority of surg1ca pa ien · 

. t a core temperature less than 36 degrees 
one half of all patients develop hypothem1ia o 
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Celsius, and approximately one third f . 
0 

patients develop hypothermia to a temperature of 
less than 35 degrees Cel · d · 

sms unng surgery (Frank et al., 1992). 

Hypothennia initially stin l t h . 
1U a es t e cardiovascular system, leading to an increase 

in heart rate, blood pressure and d. . . . 
, car iac output. In addition, it has been recognized that 

even mild hypothennia ( 5 -1 2 d b 1 · 
· · egrees e ow nom1al core temperature) tnggers 

sympathetically mediated hypertension resulting from a 100-700% increase in circulating 

levels of norepinephrine which results in a generalized systemic vasoconstriction (Frank 

et al. , 1997). When core temperature decreases by 1.0 degree Celsius shivering occurs 

and total-body oxygen consumption increases, which leads to an increased demand on the 

cardiovascular system (Bay, Neinn & Prys-Roberts, 1968). It has been hypothesized that 

these adrenergic and metabolic responses to hypothe1mia can upset the balance between 

myocardial oxygen supply and demand and lead to myocardial ischemia or infarction 

(Frank et al., 1997). 

Frank et al. (1997) conducted a randomized controlled study comparing routine 

them1al care to supplemental wam1ing care. The subjects consisted of three hundred 

patients undergoing abdominal, thoracic, or vascular surgery that had CAD or were at 

1 . . d. ted that mean core temperature after surgery was high risk for CAD. The resu ts 111 ica 

. 1 . the nom1othennic group and remained lower lower in the hypothenmc group t rnn m 

. .· d Perioperative morbid cardiac events occun-ed less during the early postoperative per10 . 

. 1 thermic group. Hypothermia was an 
frequently in the nonnothenmc than the 1ypo . . . . o 

. t by multivariate analysis, md1catmg a 55 Yo 
f bid cardiac even s independent predictor o mor . 

. t . ed Postoperative ventncular . othermia was main am . 
reduction in nsk when 1101111 
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tachycardia also occmTed les f s requently in the . . normotherm1c group than in the 

hypothenrnc group. In conclusion th bT 
e a i ity to maintain normothermia is associated with 

a reduced incidence of morbid ct· car iac events and ventricular tachycardia. 

Elderly patients should be maintained t l a nonna core body temperature. 

lntraoperative teclmiques for ma· .. 'mtammg core temperature include the use of wanned 

cotton blankets, a warmed water . mattress, wanned IV fluids, heated and humidified 

inspired gases, and forced air wam1· o W . 1110· anned fluid, humidified inspired gases and 

forced air warming is the most effective and the safest method to warm patients (Kurz et 

al., 1993). 

Fluid management 

Older patients often arrive in the operating room with depleted volume because of 

overly conservative nothing by mouth orders, reduced thirst, age-related decline in renal 

capacity to conserve water and salt, disease associated fluid and electrolyte loses, 

inadequate intravenous fluid substitution and more frequent use of diuretics. The elderly 

have decreased left ventricular compliance and limited beta-adrenoceptor responsiveness, 

especially those with hypertension are more sensitive to fluid overload. Careful volume 

assessment before induction of anesthesia is more important in the elderly than in the 

young, especially when major fluid shifts are anticipated during surgery (Priebe, 2000). 

Tl 
· 1 of perioperative fluid management is to maintain or restore 

1e primary goa 

· · · h ffi · t amounts of isotonic, sodium-containing solutions, natural 
tissue perfus10n wit su icien 

. . d ll "d 
1
d rarely hypertonic saline (Gowan, 1996). 

and chemically denve co 01 s, ai 
· · t of providing fluid for maintenance requirements, 

I.ntraoperative fluid calculations cons1s 
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deficits caused by hemonhao d . 
.::,e an surgical trauma, and insensible loses. Maintenance 

fluid requirements are calculated based . 
on body weight and patient age. Adults generally 

require 2ml/kg per hour. Re lace _ . 
P ment flmds are used to co1Tect body fluid deficits that 

may occur secondary to oastrointest' 1 d . 
.::, ma ramage, wound oozing, visceral effusions, or 

interstitial edema (Naoelhout & z 1 · 
.::, ag amczny, 2001 ). Plasma volume should be 

maintained with replacement of 41111/kg/h for minimal surgical trauma, 6ml/kg/h for 

moderate surgical trauma, and 8ml/kg/h for severe surgical trauma. 

The intraoperative management of fluid therapy has great potential to influence 

intraoperative and postoperative morbidity and mortality. Awareness of preoperative 

hemodynamic status, particularly as it influences the preload/ventricular output 

relationship is critical in avoiding serious cardiovascular complications early i11 the 

course of anesthetic induction and maintenance. The implications of anesthetic 

pharmacology, positioning, thermoregulation, ventilatory support, surgical manipulation, 

operative site, duration, tissue trauma, and blood loss must be appreciated in determining 

how much fluid to administer. It is essential to provide adequate intravascular volume 

and preload for adequate vital organ perfusion. The anesthetist has to take into 

·d t· aen cai·ino capacity coagulation, electrolyte, acid- base balance, and cons1 era 1011 oxy.::, - , o , 

. . 1 . o the appropriate fluid and amount. Personal preference, o}ucose metabolrsm m c 1oosm.::, 
.::, 

. . . 1 0 • valuation and approaches guide clinical practice 
cost and most importantly phys10 oo1c e 

' 
. • 0 t oet into what type of fluid and the correct 

(Rosenthal, 1999). The author IS not gomo o o 

1 t Oversy exists in the literature in reference . . . h . er Muc1 con r amount to adm11uster m t is pap . 

to those two concepts . 
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Excessive fluid loads in tl . . . . 1
e patient with cardiovascular compromise may result m 

acute cardiac decompensatio d 1 nan pu monary edema. Frequently, patients with 

compromised cardiac function dd ·t· 11 . 
a 1 1011a y are morutored with a central venous pressure 

or pulmonary a11ery pressure n ·t · Tl 
1 0111 or. 1e central venous pressure or pulmonary artery 

pressure allows the clinician to determine how much the heart can handle a fluid load but 

it does not indicate if fluid load is adequate. Clinical signs ofrestored perfusion indicate 

adequate fluid replacement (Nagelhout & Zaglaniczny, 2001). 

Patients with a history of congestive heart failure do not have normal heart 

function and will not tolerate aggressive increases in preload. Excessive fluid therapy 

may compromise coronary flow due to increased filling pressures. Frequent 

hemodynamic monitoring and evaluation is necessary to optimize preload (LoBato, 

2000). 

Postoperative 

The postoperative period can be stressful, due to the onset of pain during 

c. . thesia fluid shifts temperature changes, and alteration of emergence 110111 anes , , 

. .· M ·k d chanoes occur in plasma catecholamine levels, respiratory function. m e .:, 

hemodynamics, ventricular function, and coagulation (Mangano, 1990). The 

ardiovascular complications in the first . . od represents tlu·ee common c postoperative pen . 

. . . conditions consist of ischemia, arrhytluma, and 
48 hours after smgery. The tluee 

pulmonary congestion. 

. d usually not manifested by symptoms of 
Ischemia is almost always silent an 

c. • or ventricular failure (Mangano, 1990). · I ypopenus1on 
typical or atypical chest pam, 1 
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Evidence is indicated by the ECG . 
or elevated cardiac enzymes with an infarction 

(Blaustein, 1995). A number off; . 
actors could account for the silent ischemia. For 

example patients with ambulator i 1 . . 
Y sc 1emrn, possibly due to defects in pain threshold and 

perception. Postoperative resid 1 h . . 
ua anest etics, analgesic effects and somatic sensory 

enervation may further blunt th · t· f · · · · 
e pe1cep 1011 o , reaction to, or commumcation of pamful 

ischemic symptoms (Mangano, 1990). 

The majority of arrhythmias occurring postoperatively are usually self-limited and 

related to reversible factors such as pain, fluid and electrolyte imbalance, metabolic 

disturbances, hypoxia or fever. Some other factors could be the effects of proarrhythmic 

drugs administered during surgery. Drug toxicity could also be a cause of alTlhymias and 

should be evaluated prior to treatment of arrthymias. Patients with a history of significant 

anhythrnia should resume their medication as soon as possible . 

Ventricular ectopic activity is common postoperatively but is not an independent 

marker of a poor long-term outcome. Antianhytlunic pharmacotherapy is recommended 

only to treat or prevent significant hemodynamic or sustained arrhythmias. If atrial flutter 

· · ·t · ot necessary to consider anticoagulation. Those rhythms are or fibnllation occurs 1 rs n 

· d d . ·t For any new anhytlunia that recurs or requires sustained generally sh01i-hve an rever · 

. t l ld be reevaluated before discharge to access whether the 
therapy the pat1en s 1ou 

underlying cardiac status has changed (Blaunstein, 1995). 

. ti ostoperative period are usually secondary to 
Bradyarrhytlm1ias that occur m ,e p 

. . . and electrolyte disturbance, hypoxemia, or 
some other cause, such as certa111 med1cat1ons, 

b sis many of the patients will respond to 
ischemia. When they occur on an acute a , 
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intravenous medications such a t . 
s a ropme, and some will respond to intravenous 

aminophylline. Bradyarrhythmia d . 
s ue to smus node dysfunction and advanced 

conduction abnom1alities such as a 
complete heart block will respond to temporary or 

pennanent pacing (Eagle et al., 2002). 

Pulmonary conoestion occti · 1 f 
o rs as a resu to excess volume administration in 

patients with nomial hearts or left ventricular systolic or diastolic dysfunction, 

hypertension, or postoperative myocardial infarction. The majority of patients at risk can 

be identified preoperatively and if necessary monitored closely in the intensive care unit. 

Sometimes the presentation can be masked if the patient is mechanically ventilated, 

confused, or has some pre-existing airway disease. Its appearance may be delayed until 

fluid sequestered outside the circulation is mobilized, or occasionally may accompany 

renal failure. Normally pulmonary congestion is easily managed with diuretic therapy and 

close reoulation of fluid administration and blood replacement with close observation of 
b 

renal function. When pulmonary edema occurs unexpectedly a silent myocardial 

infarction should be suspected and evaluated with ECGs and serial cardiac enzymes 

(Blaunstein, 1995). 

Cardiologists believe that pain management is a crucial aspect of perioperative 

. . d . the time when stress ablation, adverse hemodynamics, 
care. The postoperative peno is 

. . 1 to prevent adverse events. Pain stimulates 
and hypercoagulable responses are crucia 

d her reflexes that serve as a major release of the 
activation of the nervous system an ot 

. ·butes to various organ dysfunction (Kehlet & 
endocrine metabolic response, which contn 

Holte, 2001). 
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Postoperative pain increas tl .· k f . . 
· es 1e 11s o adverse outcomes m elderly patients by 

contributin° to cardiac events I . · 1 · 0 
sue 1 as. 1sc 1emia, hypertension, tachycardia and 

hypoxemia. Effective use of an 1 · 1 1 · · · 
a gesia can 1e p reduce the mc1dence of myocardial 

ischemia and pulmonary complications accelerate recovery, promote early mobilization, 

shorter hospital stays and decreased medical costs. Early mobilization after surgery can 

prevent deep venous thrombosis and decreases morbidity and mortality in patients. These 

benefits can be achieved by epidural anesthesia or balanced analgesia. Many times 

postoperative pain control is inadequate in the elderly due to concerns about drug 

overdose, adverse responses or a risk of opoid addiction. Sometimes it is difficult to 

assess postoperative pain in the elderly due to mental status changes (Jin & Chung, 

2001). 

According to Kehl et and Holte, there is a pronounced differential effect of the 

various postoperative pain-relieving teclmiques on surgical stress responses. Regional 

techniques, and preferably continuous techniques with local anesthetics, may lead to a 

. . Epidural opiod techniques are the least effective reduction in the surgical stress response. 

f . ·oery and are comparable with systemic opiod 
on ablating the stress response o smo 

fNSAIDs The popular teclmique of high dose opiod anesthesia 
techniques and the use o · 

. . . but not postoperative stress response (2001 ). 
suppresses mtraoperat1ve 

Recommendations 

Nursing Research 1· d 
· . dverse cardiac events has dee me 

. t with CAD havmg a 
The percentage of patten s . . 

I f technique. This auth01 feels that 
d improved anest 1e ic 

due to advanced technology an 
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curTent studies conducted to look at th . . . . 
· e number of patients havmg adverse cardiac 

outcomes may be beneficial Rese . 1 . 
· · at c 1 studies have not shown a difference in reoional 

C 

versus general technique in preve f O d . . . 
n 111c a verse cardiac outcomes. It may be 111terest111g to 

repeat those studies CUITently today and see if any difference would be noted. 

Continued research should be conducted on the use of noninvasive tests to 

detern1ine what is appropriate for different patient populations. Studies lookjng at 

percutaneous translurninal coronary angioplasty and coronary artery bypass graft surgery 

in reference to beneficial effects and cost savings for prevention of cardiac events should 

be continued. Research shou.ld be conducted to establish optimal guidelines for selected 

patient subgroups, pa1iicularly the elderly and women. As far as monjtoring goes they 

could look at the efficacy of monitoring patients for myocardial infarction and ischemia, 

pariicularly the role of monitoring in affecting treatment decisions and outcomes. This 

author feels that studies that look at the overall cost-effectiveness of various methods of 

noninvasive testing to reduce cardiac complications could be beneficial. 

Several studies have documented that the incidence of perioperative myocardial 

. . . . tl stoperative period. More attention needs to be directed to rschemia 1s greatest 111 1e po 

. d ·se cardiac outcomes. More research aimed at 
postoperative care and preventmg a ve1 

1 ·al cl1anoes durino the postoperative period . d d 1euro nm101 c c preventing the surgery-m uce 1 

. ocardial ischemia and infarction. 
would be helpful in decreasmg my 

Nursing Practice 
·a· . the operatino room has become popular 

d 10 111 me 111 ° ·f b ta-blockers an c The use o e 
. 1 patients with a history of CAD. 

. . . e cardiac outcomes u ' 
for the preventwn of advers 
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Continued studies need t b o e conducted to validate th . . e current studies. The use of 

clomdme and beta-blocke . rs given preoperativ 1 .. . e y should be utilized in practice to 

detenrnne the overall effect th . . on e mcidence of cardia . c events. Nurse anesthetists need to 

stay cmTent m teclm.iques that h 1 . . . e P mm1m1ze the · k f . ns O adverse cardiac outcomes by 

attendmg current seminars and d . e ucational meeti Th · ngs. e population continues to grow 

older and anesthesia providers will . . come mto contact with patients who have a history of 

CAD on a daily basis. Prompt rec o- . • . . . obmtion of ischemia is pertinent in preventing a 

0 e vig1 ant and recogmze 1schemia myocardial infarction and providers need t b . . 1 . . . 

immediately and prompt treatment is essential. 

Nursing Education 

Training and educating anesthesia providers in current techniques that minimize 

the risk of adverse cardiac outcomes are pertinent. 1t is important to stay cunent in new 

drugs and their mechanism of action and adverse effects in order to choose the most 

appropriate drug based on the patients history. Critical thinking skills are needed to 

respond to situations in the operating room and educational programs should offer 

seminars to develop those skills. It is also imperative that student nurse anesthetists care 

for a large number of patient's with CAD to help develop their skills and techniques. 

Nursing Policy 
Current technology has improved the capabilities of the anesthesia provider in 

. . ·d'al i·schemia throuoh ST segment monitoring. The prompt 
recogrnzmg myocar i o 

· · · · l 1 :f: · 1 · tate interventions to prevent a myocardial infarction. 
recogrntion of 1schemta 1e ps ac1 1 

· . should be equipped with the newest and current 

This author feels that all operatmg 
100111

s 
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ST segment monitors to help identif . h . . 
Y isc em1a. A policy should be established that every 

anesthesia provider monitor ST . · 
segments contmuously through out the operation. 

Conclusion 

The content of this paper has looked at the anesthesia considerations in patients 

with coronary artery disease going for noncardiac surgery. The paper was written as 

guide to help nurse anesthetists in practice choose their anesthesia plan based on what is 

beneficial for that particular group of patients. New technology and anesthetic techniques 

have helped reduce the incidence of adverse cardiac events in high-risk patients. As the 

cmTent population continues to age anesthesia providers will come into contact on a 

regular basis with patients with CAD. The goal of anesthesia is to provide safe and 

efficient care with the least amount of adverse events possible. 

This author has addressed the current recommendations for preoperative testing 

for patients with CAD. The anesthesia considerations, relating to preinduction, induction, 

. l wer·e addressed in regards to CAD. Finally treatment options for and mamtenance p rnse 

. . . d . -h t· on were addressed during the intraoperative phase. The 
myocardial 1schemia an m.1arc 1 

postoperative phase covering the most common a1Thythn1ias and pain control was 

addressed in this paper. 

--
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